INTRODUCTION
============

Despite high mortality rates, advances in the treatment and early detection of cancer have allowed patients live longer and overcome their disease. Cancer survivorship, as a holistic approach for cancer survivors, has been suggested that long-term management of physical, psychological, and social needs should receive more attention. Among these, social rehabilitation is more important than dealing with only physical and psychosocial problems because most cancer survivors are young enough to return to work after treatment. Employment is the key indicator of restoration of social roles \[[@B1]\] and is known to maintain emotional function and self-esteem in cancer survivors \[[@B1],[@B2]\], as well as reduce the economical burden on society.

Currently, most cancer survivors desire and are able to return to work, with the percentage ranging from 27% to 95% \[[@B3],[@B4]\]. However, some cancer survivors are observed as having a higher risk for unemployment than the general population or patients with other morbidities \[[@B5]\]. To predict those who may lose jobs and plan intervention for those groups accordingly, several studies have attempted to identify the correlates of unemployment. As a result, disease-related factors such as cancer site \[[@B6]\], stage \[[@B7]\], type of treatment \[[@B5]\] , as well as socio-demographic factors such as age \[[@B5]\], marital status \[[@B8]\], and income \[[@B9]\] were reported to be associated with unemployment as much as work-related factors such as workplace atmosphere \[[@B6]\] or type of work \[[@B6],[@B7]\].

Gender, one of the socio-demographic factors, has been reported to change the unemployment rate among cancer survivors \[[@B9],[@B10]\]. Women with cancer possess a higher risk of losing their jobs than men with cancer. However, only a few studies have focused on the fact that women may be vulnerable to unemployment and examined the reason for higher risk \[[@B10]\]. In addition, most previous studies that investigated unemployment in female cancer survivors were conducted with the breast cancer survivors \[[@B7],[@B11]\]. Survivors of cervical cancer, the fifth most common cancer in women, have their own complications caused by different type of treatment such as pelvic surgery, which is more extensive than mastectomy, and may have different consequences on quality of life \[[@B12]\]. Nevertheless, little is known regarding cervical cancer survivors\' employment status, although a few qualitative studies were conducted to explain work-related difficulties that cervical cancer survivors may experience \[[@B13]\].

The goal of this study was to assess the correlates of unemployment and evaluate the impact on the comprehensive quality of life in cervical cancer survivors.

MATERIALS AND METHODS
=====================

1. Patients
-----------

From 1983 through 2004, 7028 women from the gynecological oncology departments in six hospitals in South Korea were identified who met the following criteria: patients who 1) had been diagnosed with and treated for cervical cancer (stage I to IVA), 2) had no current evidence of disease, 3) were not currently undergoing cancer treatment, and 4) had not been diagnosed with other cancers. Participants were excluded if they did not answer either of two work-related questions: previous working status and current working status.

Of 7,028 potentially eligible participants, 1,085 (15.4%) died. Of the remaining participants, 3,127 (44.55%) could not be contacted (predominantly because of a change of address or phone number), 927 (13.19%) refused enrollment on the phone, and 898 (12.78%) returned incomplete questionnaires due to being busy, inconvenience, or concerns about providing personal information. After reviewing the collected questionnaires, 38 women whose disease had recurred or who were undergoing current treatment, were excluded. Another 2 women did not complete the work-related questions; therefore, a total of 858 women were included in the analyses (response rate, 14.44%). These recruitment and enrollment procedures were described in a previously published study \[[@B14]\].

2. Data collection
------------------

Participants were contacted by telephone, and sent the questionnaire and written informed consent form after they agreed to participate in the study. Cancer-related and clinical information including stage, type of treatment, and time from treatment was collected from the hospital cancer registries. Other socio-demographic, clinical data, and quality of life-related questions were asked in the questionnaire form that was used in our previous study \[[@B14]\]. The Institutional Review Board of the Korean National Cancer Center approved all documents sent to participants.

3. Study variables
------------------

### 1) Employment status

We defined \'working\' as being employed or self-employed regardless of job type and the number of working hours, and \'non-working\' as being retired or a homemaker. We investigated the difficulties frequently experienced while working, to the women who answered \'working\' and doing housework to those who were \'non-working,\' with multiple-choice items. The questions for the work-related difficulties involved non-attendance at work in the last year and working limitations because of the disease. Questions regarding housework-related difficulties included physical functional limitations, easily fatigued or exhausted, and emotional distress (such as depression or anxiety). If participants experienced other kinds of difficulties not included in the choices, they were asked to write it in.

### 2) Socio-demographic characteristics

Age at the time of survey (\<50 years vs. ≥50 years), marital status (married vs. widowed/divorced/separated/single), educational level (not a high school graduate vs. high school graduate or more), the presence of religion (yes vs. no), monthly household income (\<\$3,000 vs. ≥\$3,000), and type of insurance (medical aid vs. health insurance) were assessed.

### 3) Clinical characteristics

Questions were asked about menopausal status (yes vs. no), the number of comorbidities (≤1 vs. ≥2, including coronary artery disease, diabetes, chronic lung disease, musculoskeletal disease, or gastrointestinal disease), regular physical activity (yes vs. no), current smoking (yes vs. no), and alcohol consumption (yes vs. no). Cancer-related characteristics including stage (I-IIA vs. IIB-IVA), time since treatment (\<5 years vs. ≥5 years), history of chemotherapy (yes vs. no) and type of local treatment (surgery only vs. surgery+radiotherapy vs. radiotherapy only) were asked and evaluated in the same manner.

### 4) Health-related quality of life (HRQoL)

The European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire Core 30 (QLQ-C30) was used to measure the general health-related quality of life in cancer patients. It is composed of 30 items that are grouped into 5 functional domains, 3 symptom domains, and several single questions \[[@B15]\]. The Korean version has been validated \[[@B16]\].

The Hospital Anxiety and Depression Scale (HADS) was a tool for identifying anxiety and depression among hospitalized patients without psychiatric illness \[[@B17]\]. It has been used previously in many studies involving Korean cancer patients \[[@B18]\]. The anxiety and depression subscales have 7 questions respectively in mixed order.

The existential well-being of cancer survivors was assessed by the Korean version of McGill Quality of Life Questionnaire, which is useful for measuring existentiality and support from the environment, particularly in terminally-ill patients, and was validated with the original author\'s approval \[[@B19]\].

4. Statistical analyses
-----------------------

We used descriptive statistics to explain socio-demographic and clinical variables. To examine which factors have statistical significance for unemployment, we conducted univariate logistic regression analyses and included the significant variables in multivariate logistic regression analyses. We reported the results as odd ratios (ORs) with 95% confidence intervals (CIs). For comparisons of HRQoL between cervical cancer survivors who currently work and those who do not, we created a generalized linear model and used analyses of covariance to calculate multivariate-adjusted means of HRQoL including EORTC QLQ-C30, HADS, and existential QoL. We scored the QLQ-C30 and QLQ-CX24 items according to the EORTC scoring manual. We linearly transformed the QLQ-C30 and QLQ-CX24 data to yield scores from 0 to 100; a higher score represented a better level of functioning or a higher level of symptoms, respectively. We handled incomplete questionnaires according to the developers\' recommendations; when we had values for at least half the items in a scale, we recorded the missing values as their mean. All statistical tests were two-tailed. We used SAS ver. 9.3 (SAS Institute, Cary, NC, USA).

RESULTS
=======

[Table 1](#T1){ref-type="table"} shows the characteristics of cervical cancer survivors. At the time of diagnosis, 424 women (49.4%) were working, and 434 (50.6%) were not working. After diagnosis and treatment, the percentage of non-working women increased from 50.6% to 72.8%. Among non-working women, the proportion of unemployed or retired women increased more (16.4% to 20.5%) than the proportion of homemakers (83.6% to 79.5%).

In the univariate analyses, younger age (p\<0.001) lower educational background (p=0.034), lower household income status (p=0.002), medical aid (p=0.001), menopause (p=0.002), multiple comorbidities (p=0.002), less than 5 years since treatment (p=0.012), and a history of surgery and radiotherapy (p=0.027) was correlated with a high risk of unemployment. Women who currently drink alcohol (p\<0.001) were also highly likely to be unemployed. Above all, previous employment status (p\<0.001) was the most significant factor ([Table 2](#T2){ref-type="table"}).

With the statistically significant factors from the univariate results, multivariate logistic regression analyses were performed using a stepwise selection method (p\<0.05). Such analyses showed that having lower income (adjusted odds ratio \[aOR\], 1.97; 95% CI, 1.38 to 2.81), receiving medical aid (aOR, 1.58; 95% CI, 1.05 to 2.38), having two or more comorbidities (aOR, 1.80; 95% CI, 1.12 to 2.90), drinking alcohol currently (aOR, 2.33; 95% CI, 1.54 to 3.52), and working at the time of diagnosis (aOR, 10.72; 95% CI, 7.10 to 16.16) were significantly associated with unemployment in cervical cancer survivors ([Table 3](#T3){ref-type="table"}).

Among the 224 survivors who answered the work-related difficulties questionnaire, 24.1% experienced non-attendance on duty in last year, and 18.8% had limitations in working because of the disease. For homemakers who do not have a job outside the home, 64.9% were easily fatigued and exhausted, 11.8% had limitation in physical, and 3.2% were distressed emotionally ([Table 4](#T4){ref-type="table"}).

[Fig. 1](#F1){ref-type="fig"} presents the multivariate-adjusted least-square mean scores for EORTC QLQ-C30, HADS-A, HAD-D, and the McGill Quality of Life Questionnaire existential and support scales in cancer survivors by current working status. There were statistically significant differences in physical functioning, role functioning, depression, and existential well-being between working and non-working groups.

DISCUSSION
==========

To our knowledge, this is the first study investigating factors that influence cervical cancer survivors\' unemployment risk and impact quality of life. Cervical cancer survivors with lower income, who were previously unemployed, and have other comorbidities are at a higher risk of unemployment. In addition, cervical cancer survivors\' unemployment was associated with an impaired quality of life, including physical functioning, role functioning, depression, and existential well-being.

Among 858 cervical cancer survivors, 54.9% of the 424 women who previously worked remained employed after cancer treatment. Although this is retrospective data acquired in a cross-sectional study, it shows a similar result with previous data: 58.9% of Korean breast cancer survivors who were employed before their cancer diagnosis returned to work \[[@B20]\]. A previous study found 61.1% returned to work \[[@B21]\]. However, our results showed lower percentage of return to work compared with a study conducted with breast cancer survivors in European countries that found 75% to 85% of survivors returned to work \[[@B22]\]. These results could reflect findings that Western females are more likely to want to return to work compared to Asian females \[[@B21]\].

Compared to the previous studies that reported the return to work rate in cervical cancer survivors, our results demonstrated lower rate of return to work \[[@B23],[@B24]\]. Supported by the data indicating cervical cancer survivors could not share their worries with others \[[@B25]\], it implies that Korean cervical cancer survivors may be intimidated to speak out to their workers about their disease and be fragile when adapting to new circumstances. Moreover, because no systematic research has been conducted specifically focused on cervical cancer, our results could be unique and reliable.

Some of the correlates observed in this study were consistent with other studies. Our finding that low-income affected cervical cancer survivors\' unemployment is consistent with those of previous studies \[[@B9],[@B11]\] as well as with what has been reported in Korea \[[@B20],[@B21]\]. It is possible that low-income is both a cause and a result of unemployment because of the study design as cross- sectional one. Regardless, unemployed cancer survivors with low-income status have a worse quality of life compared to the employed \[[@B20]\]. People with higher incomes usually represent higher positions in the workplace and seem relatively well-treated compared with lower income \[[@B26]\]. In addition, cervical cancer survivors who receive medical aid also seem to be at higher risk compared with patients who have health insurance. In contrast to a country such as the United States in which an unemployed person has to deal with all healthcare costs, Korea has a national insurance system. Therefore, in the Korean population, the presence of medical aid reflects a level of income rather than the drive against fear of losing a job \[[@B20],[@B21]\]. If a person has an income status slightly above the qualifications for medical aid, it would be better not to work because most medical services for cancer survivors can be supported by medical aid.

Survivors with two or more comorbidities seemed not to return to work compared to patients with less than two comorbidities. This is consistent with findings in other studies \[[@B5],[@B27],[@B28]\].

The correlation of drinking alcohol with employment status was unexpected. Among clinical factors specifically representing lifestyle, drinking alcohol is usually thought to decrease working ability. However, females drink less than males. In addition, cancer survivors have lower or similar rates of drinking alcohol than populations without cancer \[[@B29]\]. In Korea, it is common to have dinner after work with their colleagues, where alcohol is consumed frequently. Additionally, there is a widespread belief among Koreans that someone who \"drinks well\" is also good at social relationships in the workplace. No alcohol because of physical difficulties such as nausea and vomiting, which are pelvic surgery-induced complications, may influence the image of the survivor to the co-workers and make workplace relationships more difficult. As a cross-sectional study, however, it is possible that working people have a higher chance to drink compared to non-working individuals. Although lifestyle-related factors such as exercise, drinking, and smoking influence the quality of life in cancer survivors \[[@B28]\], few studies have discussed alcohol consumption as one of the factors affecting employment \[[@B30]\]. Our results require further investigation regarding possible associations between drinking and social pressure in the workplace.

Survivors who previously worked were less likely to be unemployed than non-working survivors. Because our study was conducted with survivors regardless of the presence of job, we hypothesize that people who did not work previously will be hard to get a job after the cancer diagnosis and treatment.

Previous studies agreed with our finding that employment status is associated with health-related quality of life, particularly physical function, role function, depression, and existentiality. Decreased physical function in cancer survivors has been reported in many studies \[[@B31]\], suggesting that non-working survivors may do less physical activity.

As mentioned in previous studies on other cancer types, including thyroid cancer \[[@B32]\], employment seems essential to maintain role function. Moreover, it was reported that role function specifically related to work was decreased in cervical cancer survivors \[[@B13]\].

In the general population, paid work has seemed to decrease the risk of depression \[[@B33]\]. Other studies have focused on high prevalence of depression in cancer survivors \[[@B34]\]. However, little is known about the impact of unemployment on depression in cancer survivors. Alternatively, depression may be the cause of unemployment \[[@B35]\]. More evidence is necessary to determine the association of depression with employment status \[[@B36]\]. Similar to the previous studies in Korea and Japan \[[@B37],[@B38]\], employment outcome was related to existential well-being.

This study has several limitations. First, although work-related factors are known to affect employment of cancer survivors, they were not discussed in depth in this study. A comprehensive study is needed. Second, we defined working status as binomial groups (\'working\' and \'non-working\'), which do not completely consider the comprehensive work-related outcome. Despite our effort to measure which kind of work-related difficulties were observed by cancer survivors, we still need to measure different types of work outcomes, such as working hours, work effort, work limitations, or work performance. Third, it is possible that reverse causality remains due to the cross- sectional study design. In particular, the cause-and-effect relationship between employment and HRQoL domains could be flexibly reversed in the one that working has impact on HRQoL in cervical cancer survivors. In addition to studies that report HRQoL affects working status in people with cancer \[[@B39]\], more studies should investigate whether employment improves health or vice versa, or both \[[@B40]\]. Fourth, although cervical cancer usually develops at a relatively young age, it is possible that 66.9% of women who were older than 50 years old in our study population might already be retired due to their age. Fifth, the population analyzed in our study might not represent general population of cervical cancer survivors. Finally, as we discussed previously, the low response rate might have resulted in potential biases \[[@B14]\].

Despite these limitations, our study demonstrates that cervical cancer survivors with lower income, who were previously unemployed, and have other comorbidities are at a higher risk of unemployment and decreased HRQoL. Because employment is related to HRQoL, we should provide more support to help cancer survivors return to work as soon as possible. Cancer survivors at higher risks should be the critical targets for active intervention in the search for employment.

As mentioned in A National Action Plan for Cancer Survivorship: Advancing Public Health Strategies by the United States Centers for Disease Control, reducing the financial burden should be prioritized to help cancer survivors cope with their own economic activity.

This study also addresses the question of what cervical cancer survivors who are at a risk of being unemployed can do for a living, despite poor conditions that interfere with their ability to return to work. It may not be appropriate for them to have a physically challenging job, like other survivors who easily return to work. We suggest that they need to share what they have learned from experiences by making a health partnership with cancer patients. In this way, cancer survivors can be benefited from the relationship to return to their respective social roles and improve their economic status. We suggest that national programs of employment support are needed for women who want to return to work.
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Multiple logistic regression analysis including variables identified as statistically significant predictors in univariate analysis of correlates of not working (adjusted for age, educational level, monthly income, healthcost financing, menopausal status, comorbidites, previous employment status, currently drinking alcohol, time since treatment, type of local treatment). aOR, adjusted odds ratio.
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